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TRANSMISSION DEVICE AND CONTROL 
METHOD FOR CONTINUOUSLY VARIABLE 

TRANSMISSION 

CROSS REFERENCE TO RELATED 
APPLICATION 

[0001] The disclosure of Japanese Patent Application No. 
2007-158890 ?led on Jun. 15, 2007 including the speci?ca 
tion, drawings and abstract is incorporated herein by refer 
ence in its entirety. 

BACKGROUND OF THE INVENTION 

[0002] 1. Field of the Invention 
[0003] The present invention relates to a transmission 
device and a control method for a continuously variable trans 
mission. More speci?cally, the present invention relates to a 
transmission device including a continuously variable trans 
mission that is installed in a vehicle and that is shifted up by 
supplying a Working ?uid to a Working ?uid chamber and that 
is shifted doWn by discharging the Working ?uid from the 
Working ?uid chamber. The present invention also relates to a 
control method for such a continuously variable transmission. 

[0004] 2. Description of the Related Art 
[0005] As an example of this type of transmission device, a 
transmission device including a belt type continuously vari 
able transmission that is installed in a vehicle and driven by 
hydraulic pressure has been proposed. In this knoWn trans 
mission device, When the vehicle is not running at a loW 
speed that is equal to or loWer than a predetermined vehicle 
speed, feedback control is performed on the gear ratio of the 
continuously variable transmission based on a deviation 
betWeen the actual number of revolutions of a predetermined 
revolving member and a target revolution number, Whereas 
When the vehicle is running at a loW speed, the feedback 
control is inhibited and also closing control is performed on 
the hydraulic circuit so that the gear ratio of the continuously 
variable transmission does not change (see, for example, 
Japanese Patent Application Publication No. JP-A-200l 
324007). 
[0006] In the transmission device described above, When 
the vehicle is running at a loW-speed, the closing control is 
performed so that the gear ratio of the continuously variable 
transmission does not change. HoWever, over the course of 
time, there is a possibility that the gear ratio of the continu 
ously variable transmission may gradually change because 
oil seeps through a small gap in a valve in the hydraulic 
circuit. In the case Where, for example, the gear ratio of the 
continuously variable transmission has changed in the up shift 
direction, because the reduction gear ratio has become 
smaller, even if the driver depresses the accelerator pedal, 
only a small amount of driving force is output. Thus, there is 
a possibility that acceleration performance When the vehicle 
starts moving may be degraded. 

SUMMARY OF THE INVENTION 

[0007] An object of a transmission device and a control 
method for a continuously variable transmission according to 
the present invention is to inhibit acceleration performance 
from being degraded When the vehicle starts moving from a 
loW-speed state. 
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[0008] To achieve the object described above, the transmis 
sion device and the control method for a continuously vari 
able transmission according to the present invention are con 
?gured as described beloW. 

[0009] The transmission device according to an aspect of 
the present invention includes: a continuously variable trans 
mission that is installed in a vehicle and that is shifted up by 
supplying a Working ?uid to a Working ?uid chamber and that 
is shifted doWn by discharging the Working ?uid from the 
Working ?uid chamber; a ?uid supplying and discharging unit 
that supplies and discharges the Working ?uid to and from the 
Working ?uid chamber; and a control unit that controls the 
?uid supplying and discharging unit such that, While the 
vehicle is in a loW-speed state in Which a speed of the vehicle 
is equal to or loWer than a predetermined speed, a pressure of 
the Working ?uid in the Working ?uid chamber is at an inter 
mediate pressure that is loWer than a pressure When the speed 
of the vehicle has reached the predetermined speed and that is 
higher than a pressure When the Working ?uid has completely 
been discharged from the Working ?uid chamber. 
[0010] In the transmission device according to an aspect of 
the present invention, the supply and the discharge of the 
Working ?uid to and from the Working ?uid chamber is con 
trolled such that, While the vehicle is in the loW-speed state in 
Which the speed of the vehicle is equal to or loWer than the 
predetermined speed, the pressure of the Working ?uid in the 
Working ?uid chamber is at the intermediate pressure that is 
loWer than the pressure When the speed of the vehicle has 
reached the predetermined speed and that is higher than the 
pressure When the Working ?uid has completely been dis 
charged from the Working ?uid chamber. In other Words, 
because the pressure of the Working ?uid in the Working ?uid 
chamber is controlled to be loWer than the pressure When the 
speed of the vehicle has reached the predetermined speed, it is 
possible to inhibit the continuously variable transmission 
from being shifted up due to an increase in the pressure of the 
Working ?uid in the Working ?uid chamber caused by the 
Working ?uid seeping through a small gap in a valve or the 
like. As a result, it is possible to inhibit acceleration perfor 
mance from being degraded When the vehicle starts moving 
from the loW-speed state. Also, depending on the level of the 
intermediate pressure, it is possible to alloW the continuously 
variable transmission to be shifted doWn. In this situation, it is 
preferable that the intermediate pressure corresponds to a 
pressure at a certain level such as 90%, 80%, or 70% of the 
pressure of the Working ?uid in the Working ?uid chamber 
When the speed of the vehicle has reached the predetermined 
speed, in consideration of the output of the driving force 
When, at a later time, the driver depresses the accelerator 
pedal. As the continuously variable transmission, a belt type 
continuously variable transmission may be used. Further, as 
the Working ?uid, oil may be used. 
[0011] In the transmission device according to an aspect of 
the present invention, the control unit may control the ?uid 
supplying and discharging unit such that, While the vehicle is 
running in the loW-speed state, the pressure of the Working 
?uid in the Working ?uid chamber is reduced by discharging 
the Working ?uid from the Working ?uid chamber. The reason 
Why the pressure of the Working ?uid in the Working ?uid 
chamber is reduced While the vehicle is running is that it is 
easy to shift doWn the continuously variable transmission, 
because the continuously variable transmission is also oper 
ating While the vehicle is running. 
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[0012] In the transmission device according to an aspect of 
the present invention, the ?uid supplying and discharging unit 
may include a discharging solenoid valve that functions in 
such a manner that the higher a duty ratio of an electric current 
applied thereto is, the more the discharging solenoid valve 
facilitates the discharging of the Working ?uid from the Work 
ing ?uid chamber. The control unit may control the ?uid 
supplying and discharging unit such that, While the vehicle is 
in the loW-speed state, the electric current is applied to the 
discharging solenoid valve in such a manner that the larger a 
torque input to the continuously variable transmission is, the 
smaller the duty ratio is. The reason is that, if the torque that 
is input to the continuously variable transmission is large, the 
torque that is output as a result of shifting is also large, and it 
is therefore necessary to keep the pressure of the Working 
?uid in the Working ?uid chamber, Which is necessary to 
transfer torque, at a certain level. Thus, it is possible to output 
the input torque after effectively shifting the torque. 
[0013] Further, in the transmission device according to an 
aspect of the present invention, the ?uid supplying and dis 
charging unit may include a discharging solenoid valve that 
functions in such a manner that the higher a duty ratio of an 
electric current applied thereto is, the more the discharging 
solenoid valve facilitates the discharging of the Working ?uid 
from the Working ?uid chamber. The control unit may control 
the ?uid supplying and discharging unit such that, While the 
vehicle is in the loW-speed state, the electric current is applied 
to the discharging solenoid valve in such a manner that the 
higher a temperature of the Working ?uid is, the smaller the 
duty ratio is. Generally, When the temperature of a Working 
?uid becomes high, the viscosity of the Working ?uid 
becomes loWer. Therefore, by applying the electric current to 
the discharging solenoid valve in such a manner that the 
higher the temperature of the Working ?uid is, the smaller the 
duty ratio is, it is possible to ensure that the pressure in the 
Working ?uid chamber is not reduced too much. Thus, it is 
possible to regulate the pressure in the Working ?uid chamber 
more properly. 

[0014] Further, in the transmission device according to an 
aspect of the present invention, the control unit may control 
the ?uid supplying and discharging unit such that, in a case 
Where a gear ratio of the continuously variable transmission is 
determined to be a maximum reduction ratio When the vehicle 
has come into the loW-speed state, the Working ?uid is dis 
charged from the Working ?uid chamber regardless of the 
pressure of the Working ?uid in the Working ?uid chamber. 
Thus, it is possible to maintain the continuously variable 
transmission at the maximum reduction ratio. 

[0015] The control method for a continuously variable 
transmission according to an aspect of the present invention is 
a control method for a continuously variable transmission that 
is installed in a vehicle and that is shifted up by supplying a 
Working ?uid to a Working ?uid chamber and that is shifted 
doWn by discharging the Working ?uid from the Working ?uid 
chamber. The control method includes the step of controlling 
supply and discharge of the Working ?uid to and from the 
Working ?uid chamber such that, While the vehicle is in a 
loW-speed state in Which a speed of the vehicle is equal to or 
loWer than a predetermined speed, a pressure of the Working 
?uid in the Working ?uid chamber is at an intermediate pres 
sure that is loWer than a pressure When the speed of the vehicle 
has reached the predetermined speed and that is higher than a 
pressure When the Working ?uid has completely been dis 
charged from the Working ?uid chamber. 
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[0016] In the control method for the continuously variable 
transmission according to an aspect of the present invention, 
the supply and the discharge of the Working ?uid to and from 
the Working ?uid chamber is controlled such that, While the 
vehicle is in the loW-speed state in Which the speed of the 
vehicle is equal to or loWer than the predetermined speed, the 
pressure of the Working ?uid in the Working ?uid chamber is 
at the intermediate pressure that is loWer than the pressure 
When the speed of the vehicle has reached the predetermined 
speed and that is higher than the pressure When the Working 
?uid has completely been discharged from the Working ?uid 
chamber. In other Words, because the pressure of the Working 
?uid in the Working ?uid chamber is controlled to be loWer 
than the pressure When the speed of the vehicle has reached 
the predetermined speed, it is possible to inhibit the continu 
ously variable transmission from being shifted up due to an 
increase in the pressure of the Working ?uid in the Working 
?uid chamber caused by the Working ?uid seeping through a 
small gap in a valve or the like. Also, depending on the level 
of the intermediate pressure, it is possible to alloW the con 
tinuously variable transmission to be shifted doWn. In this 
situation, it is preferable that the intermediate pressure cor 
responds to a pressure at a certain level such as 90%, 80%, or 
70% of the pressure of the Working ?uid in the Working ?uid 
chamber When the speed of the vehicle has reached the pre 
determined speed, in consideration of the output of the driv 
ing force When, at a later time, the driver depresses the accel 
erator pedal. As the continuously variable transmission, a belt 
type continuously variable transmission may be used. Fur 
ther, as the Working ?uid, oil may be used. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0017] FIG. 1 is a con?guration diagram that schematically 
shoWs a con?guration of an automobile 20 in Which a trans 
mission device 40 according to an embodiment of the present 
invention is installed; 
[0018] FIG. 2 is a con?guration diagram that shoWs an 
example of a hydraulic circuit connected to a hydraulic actua 
tor 44 for a primary pulley 43; 
[0019] FIG. 3 is a ?oWchart of an example of a hydraulic 
pressure control routine performed by a CVTECU 60; 
[0020] FIG. 4 is a draWing for explaining an example of a 
relationship betWeen the hydraulic pressure in the hydraulic 
actuator 44 and a duty DS2 of a duty solenoid 104; 
[0021] FIG. 5 is a draWing for explaining an example of a 
relationship betWeen an input torque Tin and the duty DS2 of 
the duty solenoid 104; 
[0022] FIG. 6 is a draWing for explaining an example of a 
relationship betWeen an oil temperature Toil and the duty DS2 
ofthe duty solenoid 104; and 
[0023] FIG. 7 is an explanatory draWing that schematically 
shoWs an example of temporal changes in the gear ratio of a 
continuously variable transmission 42, the vehicle speed V, 
and the duty DS2 of the duty solenoid 104, in the case Where 
a belt return of the continuously variable transmission 42 is 
not determined When the vehicle speedV has become equal to 
or loWer than a threshold value Vref. 

DETAILED DESCRIPTION OF THE 
EXEMPLARY EMBODIMENTS 

[0024] A preferred embodiment of the present invention 
Will be explained through exemplary embodiments. FIG. 1 is 
a con?guration diagram that schematically shoWs a con?gu 
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ration of an automobile 20 in Which a transmission device 40 
according to an embodiment of the present invention is 
installed. The automobile 20 according to the present 
embodiment includes an engine 22, a torque converter 30, a 
transmission device 40, and a main electronic control unit 
(hereinafter, simply referred to as the “main ECU”) 80. The 
torque converter 30 includes a lock-up mechanism and is 
attached, via a damper (not shoWn in the draWing), to a 
crankshaft 24, Which is an output shaft of the engine 22. The 
transmission device 40 is connected to an input shaft 38, 
Which is an output shaft of the torque converter 30, and to an 
output shaft 68, Which is connected to drive wheels 7411 and 
74b via a differential gear 72 and a gear mechanism 70, and 
that, in principle, outputs the poWer to the output shaft 68 after 
continuously changing the speed of the poWer from the input 
shaft 38 side. The main ECU 80 performs control over the 
entire vehicle. 

[0025] The engine 22 is structured as an internal combus 
tion engine that outputs poWer by using a hydrocarbon-based 
fuel such as gasoline or gas oil. The engine 22 is controlled by 
an engine electronic control unit (hereinafter, the “engine 
ECU”) 26 that performs fuel injection control, ignition con 
trol, intake air amount adjustment control based on signals 
from various types of sensors that detect the state of the 
engine 22. The signals include a crank position signal from a 
crank position sensor (not shoWn in the draWing) that is 
attached to the crankshaft 24. The engine ECU 26 is operable 
to communicate With the main ECU 80 so as to control the 
operation of the engine 22 according to a control signal from 
the main ECU 80 and also outputs, as necessary, data related 
to the operation state of the engine 22 to the main ECU 80. 
[0026] The torque converter 30 is structured as a ?uid 
torque converter that includes a Well-knoWn lock-up clutch. 
By using a lock-up clutch 36, the torque converter 30 locks 
up, as necessary, a turbine runner 32 connected to the crank 
shaft 24 of the engine 22 and a pump impeller 34 connected to 
the input shaft 38 of the transmission device 40. The lock-up 
clutch 36 used by the torque converter 30 is operated by a 
hydraulic circuit 50 that is controlled and driven by a con 
tinuously variable transmission electronic control unit (here 
inaf‘ter, the “CVTECU”) 60, Which is explained later. 
[0027] The transmission device 40 includes a belt type 
continuously variable transmission 42, the hydraulic circuit 
50 that drives the continuously variable transmission 42; and 
the CVTECU 60 that controls and drives the hydraulic circuit 
50. The belt type continuously variable transmission 42 is 
connected to the input shaft 38 and the output shaft 68 and, in 
principle, outputs poWer to the output shaft 68 side after 
continuously changing the speed of the poWer from the input 
shaft 38 side. 

[0028] The continuously variable transmission 42 includes 
a primary pulley 43, a secondary pulley 45, hydraulic actua 
tors 44 and 46, and a belt 48. The primary pulley 43 is 
con?gured so that the Width of the groove is changeable and 
is connected to the input shaft 38. The secondary pulley 45 is 
also con?gured so that the Width of the groove is changeable 
and is connected to the output shaft 68 that serves as a drive 
shaft. The hydraulic actuators 44 and 46 change the Width of 
the grooves of the primary pulley 43 and the secondary pulley 
45. The belt 48 is Wound around the primary pulley 43 and the 
secondary pulley 45 to be placed in the grooves thereof. By 
driving the hydraulic actuators 44 and 46 so as to change the 
Width of each of the grooves of the primary pulley 43 and the 
secondary pulley 45, the continuously variable transmission 
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42 outputs poWer to the output shaft 68 after continuously 
changing the speed of the poWer from the input shaft 38. The 
Width of each of the grooves of the primary pulley 43 and the 
secondary pulley 45 is changed not only to change the gear 
ratio as explained above, but also to control the nip pressure of 
the belt 48 used for adjusting the transmission torque capacity 
of the continuously variable transmission 42. 
[0029] The hydraulic circuit 50 serves as a circuit con 
nected to the hydraulic actuator 44 of the primary pulley 43. 
As shoWn in FIG. 2 as an example, the hydraulic circuit 50 
includes duty solenoids 102 and 104, a ?rst ?oW rate control 
valve 110, a second ?oW rate control valve 120, and a pressure 
reducing mechanism 130. The duty solenoids 102 and 104 
adjust the amount of oil. The ?rst ?oW rate control valve 110 
performs an upshift by supplying a line pressure PL to the 
hydraulic actuator 44 of the primary pulley 43. The second 
?oW rate control valve 120 performs a doWnshift by discharg 
ing the oil in the hydraulic actuator 44 into a drain. The 
pressure reducing mechanism 130 supplies the line pressure 
PL to the hydraulic actuator 44 after slightly reducing the 
pressure thereof so that the hydraulic pres sure in the hydraulic 
actuator 44 does not decrease When a so-called closing con 
trol is performed by setting the duty of both of the duty 
solenoids 102 and 104 to 0%. The line pressure PL is supplied 
after the pressure thereof is regulated by a pressure applied 
from an oil pump (not shoWn in the draWing) that is attached 
to the crankshaft 24 of the engine 22 to be driven. 

[0030] The ?rst ?oW rate control valve 110 includes a spool 
111, an input port 113, an output port 114, a spring 112, an 
opening port 115, a closing port 116, and a communication 
port 117. The spool 111 opens and closes a How path formed 
betWeen the input port 113, through Which the line pressure 
PL is supplied, and the output port 114 communicates With 
the hydraulic actuator 44 of the primary pulley 43. The spring 
112 biases the spool 111 in a direction to close the How path 
formed betWeen the input port 113 and the output port 114 
(i.e., the direction toWard the bottom of FIG. 2). The opening 
port 115 receives oil from the duty solenoid 102 so as to move 
the spool 111 in a direction to open the How path formed 
betWeen the input port 113 and the output port 114 (i.e., the 
direction toWard the top of FIG. 2). The closing port 116 
receives oil from the duty solenoid 104 so as to move the spool 
111 in a direction to close the How path formed betWeen the 
input port 113 and the output port 114 (i.e., the direction 
toWard the bottom of FIG. 2). The communication port 117 
communicates With the output port 114 and also communi 
cates With the second ?oW rate control valve 120. By making 
the duty of the duty solenoid 102 higher and supplying the oil 
from the duty solenoid 102 to the opening port 115, the ?rst 
?oW rate control valve 110 that is structured as described 
above causes the How path formed betWeen the input port 113 
and the output port 114 to open by moving the spool 111 in the 
direction toWard the top of FIG. 2, so that the line pressure PL 
is communicated to the hydraulic actuator 44. As a result, the 
oil is supplied to the hydraulic actuator 44 so that the Width of 
the groove of the primary pulley 43 becomes smaller, and the 
continuously variable transmission 42 is shifted up. 
[0031] The second ?oW rate control valve 120 includes a 
spool 121, a communication port 123, a drain port 124, a 
spring 122, an opening port 125, a closing port 126, and a 
pressure regulating port 127. The spool 121 opens and closes 
the How path formed betWeen the communication port 123, 
Which communicates With the communication port 117 in the 
?rst ?oW rate control valve 110, and the drain port 124, Which 
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communicates With a drain. The spring 122 biases the spool 
121 in a direction to close the How path formed betWeen the 
communication port 123 and the drain port 124 (i.e., the 
direction toWard the top of FIG. 2). The opening port 125 
receives oil from the duty solenoid 104 so as to move the spool 
121 in a direction to open the How path formed betWeen the 
communication port 123 and the drain port 124 (i.e., the 
direction toWard the bottom of FIG. 2). The closing port 126 
receives oil from the duty solenoid 102 so as to move the spool 
121 in a direction to close the How path formed betWeen the 
communication port 123 and the drain port 124 (i.e., the 
direction toWard the top of FIG. 2). The pressure regulating 
port 127 communicates With the communication port 123 
While the How path formed betWeen the communication port 
123 and the drain port 124 is closed, and regulates the hydrau 
lic pressure by supplying the hydraulic pressure from the 
pressure reducing mechanism 130 to the ?rst ?oW rate control 
valve 110 side. By making the duty of the duty solenoid 104 
higher and supplying the oil from the duty solenoid 104 to the 
opening port 125, the second ?oW rate control valve 120 that 
is structured as described above causes the How path formed 
betWeen the communicationport 123 and the drainport 124 to 
open by moving the spool 121 in the direction toWard the 
bottom of FIG. 2, so that the hydraulic actuator 44 is commu 
nicated With the drainport 124, via the output port 114 and the 
communication port 117 in the ?rst ?oW rate control valve 
110 and the communication port 123 in the second ?oW rate 
control valve 120. As a result, the oil is discharged from the 
hydraulic actuator 44 so that the Width of the groove of the 
primary pulley 43 becomes larger, and the continuously vari 
able transmission 42 is shifted doWn. 

[0032] Although not shoWn in the draWings in detail, the 
CVTECU 60 is structured as a microprocessor that includes a 
CPU as the core thereof. In addition to the CPU, the CVTECU 
60 includes a ROM that stores therein a processing program; 
a RAM that temporarily stores data therein; input output 
ports; and a communication port. The CVTECU 60 receives, 
via an input port, an input of the number of revolutions Nin of 
the input shaft 38 from a revolution speed sensor 62 attached 
to the input shaft 38, an input of the number of revolutions 
Nout of the output shaft 68 from a revolution speed sensor 64 
attached to the output shaft 68, an input of the oil temperature 
Toil from a temperature sensor 52 that detects the temperature 
of the oil serving as a Working ?uid in the hydraulic circuit 50, 
and the like. The CVTECU 60 outputs, via an output port, a 
driving signal to the hydraulic circuit 50. Also, the CVTECU 
60 is operable to communicate With the main ECU 80. 
According to a control signal from the main ECU 80, the 
CVTECU 60 controls the gear ratio of the continuously vari 
able transmission 42 and also outputs, as necessary, data 
related to the operation state of the continuously variable 
transmission 42 to the main ECU 80, the data including the 
number of revolutions Nin of the input shaft 38 received from 
the revolution speed sensor 62 and the number of revolutions 
Nout of the output shaft 68 received from the revolution speed 
sensor 64. 

[0033] Although not shoWn in the draWings in detail, the 
main ECU 80 is structured as a microprocessor that includes 
a CPU as the core thereof, like the CVTECU 60. In addition 
to the CPU, the main ECU 80 includes a ROM that stores 
therein a processing program; a RAM that temporarily stores 
data therein; input output ports; and a communication port. 
The main ECU 80 receives, via an input port, an input of an 
ignition signal from an ignition sWitch 81, an input of a shift 
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position SP from a shift position sensor 83 that detects an 
operation position of a shift lever 82, an input of an accelera 
tor opening degree Acc from an accelerator pedal position 
sensor 85 that detects the depression amount of an accelerator 
pedal 84, an input of a brake pedal position BP from a brake 
pedal position sensor 87 that detects the depression amount of 
a brake pedal 86, an input of a vehicle speedV from a vehicle 
speed sensor 88, and the like. Also, the main CPU 80 is 
operable to communicate With the engine ECU 26 and the 
CVTECU 60 and to exchange various types of control signals 
and data With the engine ECU 26 and the CVTECU 60. 
[0034] The automobile 20 according to the present embodi 
ment that is structured as described above basically calculates 
the driving force that is necessary for driving the vehicle, 
based on the depression amount of the acceleratorpedal 84 by 
the driver and the vehicle speed V. The automobile 20 then 
calculates an operation point of the engine 22 that alloWs the 
calculated driving force to be output e?iciently and sets a 
target revolution number Nin* of the input shaft 38 so that the 
engine 22 is operated at the calculated operation point. The 
automobile 20 runs While shift control is performed on the 
gear ratio of the continuously variable transmission 42 by the 
CVTECU 60 so that the number of revolutions Nin of the 
input shaft 38 becomes equal to the target revolution number 
Nin*. Also, the automobile 20 runs While the intake air 
amount and the fuel injection amount of the engine 22 are 
controlled by the engine ECU 26 so that the calculated driving 
force is output from the engine 22. 
[0035] Next, an operation of the transmission device 40 
according to the present embodiment Will be explained. In 
particular, an operation of the transmission device 40 When 
the vehicle is in a loW-speed state in Which the vehicle speed 
V is equal to or loWer than a threshold value Vref (e.g., 2 km/h 
or 3 km/h) Will be explained. FIG. 3 is a ?owchart of an 
example of a hydraulic pressure control routine performed on 
the hydraulic actuator 44 by the CVTECU 60. The routine is 
repeatedly performed at predetermined intervals (e.g., every 
feW milliseconds). 
[0036] When the hydraulic pressure control routine is per 
formed, ?rst, the CPU (not shoWn in the draWings) of the 
CVTECU 60 performs a process to receive inputs of the data 
that is necessary for performing control such as the number of 
revolutions Nin of the input shaft 38 from the revolution 
speed sensor 62, the number of revolutions Nout of the output 
shaft 68 from the revolution speed sensor 64, the vehicle 
speed V, the target revolution number Nin* of the input shaft 
38, an input torque Tin that is input to the input shaft 38, the 
oil temperature Toil from the temperature sensor 52, and the 
like (operation S100). In this situation, as for the vehicle 
speed V, the one that has been detected by the vehicle speed 
sensor 88 is input from the main ECU 80 via communication. 
As for the target revolution number Nin* and the input torque 
Tin of the input shaft 38, those that have been calculated by 
the main ECU 80 are input via communication. 

[0037] When having received the inputs of data, the 
CVTECU 60 determines Whether or not the vehicle speed V 
is equal to or loWer than the threshold value Vref (e. g., 2 km/h 
or 3 km/h) (operation S110). In the case Where the vehicle 
speed V is higher than the threshold value Vref, the CVTECU 
60 causes the continuously variable transmission 42 to be 
shifted up or shifted doWn by performing feedback control so 
as to counteract the deviation betWeen the target revolution 
number Nin* of the input shaft 38 and the number of revolu 
tions Nin of the input shaft 38 (operation S120), and the 
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routine ends. Because the feedback control is not the focus of 
the present invention, further explanation thereof Will be 
omitted. 

[0038] In the case Where the vehicle speed is equal to or 
loWer than the threshold value Vref, the duty solenoid 102 is 
operated by setting a duty DS1 of the duty solenoid 102 to 0% 
(operation S13 0) and determines Whether or not the belt of the 
continuously variable transmission 42 has returned (opera 
tion S140). The determination on the belt return of the con 
tinuously variable transmission 42 is performed by determin 
ing Whether or not the continuously variable transmission 42 
has been shifted doWn until the maximum reduction ratio is 
achieved. For example, it is determined that the belt has 
returned, if all of the following conditions are satis?ed: the 
gear ratio of the continuously variable transmission 42 is 
equal to or higher than a threshold value set as a value close to 
the maximum reduction ratio; the shift control performed by 
the continuously variable transmission 42 immediately 
before the vehicle speedV has become equal to or loWer than 
the threshold value Vref is a doWnshift; and the vehicle speed 
V is equal to or loWer than a threshold value V2, Which is 
loWer than the threshold value Vref. When it is determined 
that the belt has returned based on these conditions, because 
the continuously variable transmission 42 has been shifted 
doWn until the maximum reduction ratio is achieved, the 
CVTECU 60 determines that there is no need to maintain the 
hydraulic pressure in the hydraulic actuator 44. Thus, the 
CVTECU 60 sets a duty DS2 of the duty solenoid 104 to a set 
value Dset (e.g., 70%, 80%, or the like) so as to discharge the 
oil from the hydraulic actuator 44 and to cause the duty 
solenoid 104 to operate (operation S150). Thus, the routine 
ends. When the duty solenoid 104 is operated in this manner, 
because the oil from the duty solenoid 104 is supplied to the 
closing port 126, the spool 121 included in the second ?oW 
rate control valve 120 is pressed doWn toWard the bottom of 
FIG. 2. As a result, the How path formed betWeen the com 
munication port 123 and the drain port 124 is opened. Con 
sequently, the oil in the hydraulic actuator 44 is discharged 
into the drain via the output port 114 and the communication 
port 117 in the ?rst ?oW rate control valve 110, and the 
communication port 123 and the drain port 124 in the second 
?oW rate control valve 120. Thus, the continuously variable 
transmission 42 is stably maintained in the state Where the 
maximum reduction ratio is achieved. 

[0039] On the other hand, in the case Where it is determined 
that the belt of the continuously variable transmission 42 has 
not returned, in other Words, in the case Where it is determined 
that the continuously variable transmission 42 has not shifted 
doWn until the maximum reduction ratio is achieved, the 
CVTECU 60 determines Whether the value of the number of 
revolutions Nin of the input shaft 38 is “0” or not (operation 
S160). In the case Where the value of the number of revolu 
tions Nin is “0”, the CVTECU 60 determines that the con 
tinuously variable transmission 42 cannot be shifted because 
the vehicle is stopped and therefore causes the duty solenoid 
104 to operate by setting the duty DS2 of the duty solenoid 
104 to 0% (operation S170). Thus, the routine ends. In this 
situation, the so-called closing control is performed such that 
the hydraulic pressure in the hydraulic actuator 44 is main 
tained by setting the duty of both the duty solenoid 102 and 
the duty solenoid 104 to 0%. 

[0040] In the case Where it is determined at operation S160 
that the value of the number of revolutions Nin of the input 
shaft 38 is not “0”, the CVTECU 60 causes the duty solenoid 
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104 to operate by setting the duty DS2 of the duty solenoid 
104 to a value based on the input torque Tin and the oil 
temperature Toil (operation S180). Thus, the routine ends. 
FIG. 4 is a draWing of an example of the relationship betWeen 
the hydraulic pressure in the hydraulic actuator 44 and the 
duty DS2 of the duty solenoid 104. In FIG. 4, P1 denotes the 
hydraulic pres sure in the hydraulic actuator 44 When the 
vehicle speedV has become equal to or loWer than the thresh 
old value Vref. P2 denotes the hydraulic pressure in the 
hydraulic actuator 44 When the duty solenoid 104 is operated 
With the duty DS2. In the present embodiment, P2 is approxi 
mately 70% to 90% of P1. The duty DS2 is approximately 
30% to 50%, although it depends on the con?gurations of the 
second ?oW rate control valve 120 and the duty solenoid 104. 
The hydraulic pressure in the hydraulic actuator 44 is set to a 
hydraulic pressure that is loWer than the hydraulic pressure 
When the vehicle speed V has become equal to or loWer than 
the threshold value Vref, but is kept at a certain level, for the 
folloWing purposes: to inhibit the continuously variable trans 
mission 42 from being shifted up due to a gradual increase in 
the hydraulic pressure in the hydraulic actuator 44 caused by 
the line pressure PL seeping to the hydraulic actuator 44 side 
through a small clearance in the spool 111 of the ?rst ?oW rate 
control valve 110 While the closing control is performed by 
setting the duty of both of the duty solenoids 102 and 104 to 
0%, and to alloW the continuously variable transmission 42 to 
be shifted doWn; and also, to maintain the nip pressure of the 
belt 48 When the accelerator pedal 84 is depressed and the 
driving force is output. In the present embodiment, in order to 
set the duty DS2 of the duty solenoid 104, the relationship 
among the input torque Tin, the oil temperature Toil, and the 
duty DS2 of the duty solenoid 104 is determined in advance 
and stored into the CVTECU 60 in the form of a duty setting 
map, so that a corresponding value of the duty DS2 is derived 
from the map When a value of the input torque Tin and a value 
of the temperature Toil are speci?ed. An example of the 
relationship betWeen the input torque Tin and the duty DS2 of 
the duty solenoid 104 is shoWn in FIG. 5. Also, an example of 
the relationship betWeen the oil temperature Toil and the duty 
DS2 of the duty solenoid 104 is shoWn in FIG. 6. As shoWn in 
these draWings, the duty DS2 is set in such a manner that the 
larger the input torque Tin is, the smaller the duty DS2 of the 
duty solenoid 104 tends to be, and also, in such a manner that 
the higher the oil temperature Toil is, the smaller the duty DS2 
of the duty solenoid 104 tends to be. This is based on the 
folloWing reason. Because the nip pressure of the belt 48 
should be maintained, the larger the input torque Tin is, the 
higher the hydraulic pres sure in the hydraulic actuator 44 
needs to be held, and the higher the oil temperature Toil is, the 
more easily the oil in the hydraulic actuator 44 is discharged. 

[0041] FIG. 7 is an explanatory draWing that schematically 
shoWs an example of temporal changes in the gear ratio of the 
continuously variable transmission 42, the vehicle speed V, 
and the duty DS2 of the duty solenoid 104, in the case Where 
a belt return of the continuously variable transmission 42 is 
not determined When the vehicle speedV has become equal to 
or loWer than the threshold value Vref. In FIG. 7, the dashed 
dotted line shoWing the gear ratio indicates a temporal change 
in the gear ratio in the case Where, When the vehicle speed V 
has become equal to or loWer than the threshold value Vref, 
the duty of both of the duty solenoids 102 and 104 is set to 0% 
until the vehicle speed V exceeds the threshold value Vref. 
Before the time T1, because the vehicle speedV is higher than 
the threshold value Vref, the CVTECU 60 performs the shift 
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control of the continuously variable transmission 42. In other 
Words, the CVTECU 60 performs the feedback control so that 
the number of revolutions Nin of the input shaft 38 becomes 
equal to the target revolution number Nin*. BetWeen the time 
T1 and the time T2, because the value of the vehicle speedV 
is not “0”, the value of the number of revolutions Nin is not 
“0”, either. Thus, the duty DS1 of the duty solenoid 102 is set 
to 0%, Whereas the duty DS2 of the duty solenoid 104 is set 
based on the input torque Tin and the oil temperature Toil, so 
that the continuously variable transmission 42 is shifted 
doWn. As a result, the continuously variable transmission 42 
has a gear ratio that is close to the maximum reduction ratio. 
BetWeen the time T2 and the time T3, because the value of the 
vehicle speed is “0”, the value of the number of revolutions 
Nin of the input shaft 38 is also “0”. Thus, the duty DS2 of the 
duty solenoid 104 is set to 0%, and the closing control is 
performed. After that, betWeen the time T3 and the time T4, 
betWeen the time T5 and the time T6, betWeen the time T7 and 
the time T8, and betWeen the time T9 and the time T10, 
because the value of the vehicle speedV is not “0”, the value 
of the number of revolutions Nin of the input shaft 38 is not 
“0”, either. Thus, the duty DS2 is set based on the input torque 
Tin and the oil temperature Toil, and the hydraulic pressure in 
the hydraulic actuator 44 is controlled to be P2 (i.e., at an 
intermediate pressure) shoWn in FIG. 4. BetWeen the time T4 
and the time T5, betWeen the time T6 and the T7, and betWeen 
the time T8 and the time T9, because the value of the vehicle 
speedV is “0”, the value of the number of revolutions Nin of 
the input shaft 38 is also “0”. Thus, the duty DS2 of the duty 
solenoid 104 is set to 0%, and the so-called closing control is 
performed. As explained above, according to the present 
embodiment, in accordance With the running and the stopping 
of the vehicle, the CVTECU 60 repeatedly performs the con 
trol to cause the hydraulic actuator 44 to have the intermediate 
pressure P2 by setting the duty DS2 based on the input torque 
Tin and the oil temperature Toil and the closing control. As a 
result, the continuously variable transmission 42 is inhibited 
from being shifted up due to a gradual increase in the hydrau 
lic pressure in the hydraulic actuator 44 caused by the line 
pressure PL seeping to the hydraulic actuator 44 side through 
a small clearance in the spool 111 of the ?rst ?oW rate control 
valve 110, as indicated by the dashed-dotted line shoWing the 
gear ratio at Which only the closing control is performed. 
Thus, it is possible to ensure that the continuously variable 
transmission 42 has the maximum reduction ratio or has a 
gear ratio close to the maximum reduction ratio. As a result, it 
is possible to output a required driving force When the accel 
erator pedal 84 is depressed, and to start the vehicle even if the 
vehicle is on an uphill slope. 

[0042] In the transmission device 40 according to the 
present embodiment as described above, in the case Where a 
belt return of the continuously variable transmission 42 is not 
determined When the vehicle speed V has become equal to or 
loWer than the threshold value Vref, by repeatedly performing 
the control to cause the hydraulic actuator 44 to have the 
intermediate pressure P2 by setting the duty DS2 of the duty 
solenoid 104 based on the input torque Tin and the oil tem 
perature Toil and the closing control, in accordance With the 
running and the stopping of the vehicle, it is possible to inhibit 
the continuously variable transmission 42 from being shifted 
up due to a gradual increase in the hydraulic pressure in the 
hydraulic actuator 44 caused by the line pressure PL seeping 
to the hydraulic actuator 44 side through a small clearance in 
the spool 111 of the ?rst ?oW rate control valve 110 and to 
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alloW the continuously variable transmission 42 to be shifted 
doWn. As a result, it is possible to output a required driving 
force When the accelerator pedal 84 is depressed, and to start 
the vehicle even if the vehicle is on an uphill slope. In addi 
tion, because the duty DS2 of the duty solenoid 104 is set 
based on the input torque Tin and the oil temperature Toil, it 
is possible to maintain the nip pressure of the belt 48 in 
accordance With the input torque Tin, and also to set the duty 
DS2 to be responsive to changes in the oil temperature Toil. 
Further, because the control is performed to cause the hydrau 
lic actuator 44 to have the intermediate pres sure P2 While the 
vehicle is running, it is possible to alloW the continuously 
variable transmission 42 to be shifted doWn. 

[0043] In the transmission device 40 according to the 
present embodiment, in the case Where a belt return of the 
continuously variable transmission 42 is not determined 
When the vehicle speed V has become equal to or loWer than 
the threshold value Vref, the control to cause the hydraulic 
actuator 44 to have the intermediate pressure P2 and the 
closing control are repeatedly performed in accordance With 
the running and the stopping of the vehicle. HoWever, it is 
acceptable to have another arrangement in Which, in the case 
Where a belt return of the continuously variable transmission 
42 is not determined When the vehicle speed V has become 
equal to or loWer than the threshold value Vref, control is 
performed so as to cause the hydraulic actuator 44 to have the 
intermediate pressure P2 at all times, regardless of the run 
ning and the stopping of the vehicle. 
[0044] In the transmission device 40 according to the 
present embodiment, in the case Where a belt return of the 
continuously variable transmission 42 is not determined 
When the vehicle speed V has become equal to or loWer than 
the threshold value Vref, the duty DS2 of the duty solenoid 
104 is set based on the input torque Tin and the oil tempera 
ture Toil. HoWever, it is acceptable to have another arrange 
ment in Which the duty DS2 of the duty solenoid 104 is set 
only based on the input torque Tin. It is also acceptable to 
have yet another arrangement in Which the duty DS2 of the 
duty solenoid 104 is set only based on the oil temperature 
Toil. Further, it is acceptable to have yet another arrangement 
in Which the duty DS2 of the duty solenoid 104 is set to a 
predetermined duty value (e.g., 40%), regardless of the input 
torque Tin and the oil temperature Toil. 
[0045] In the transmission device 40 according to the 
present embodiment, in the case Where a belt return of the 
continuously variable transmission 42 is determined When 
the vehicle speed V has become equal to or loWer than the 
threshold value Vref, the duty DS2 of the duty solenoid 104 is 
set to the set value Dset (e.g., 70%, 80%, or the like) so that the 
oil is discharged from the hydraulic actuator 44. HoWever, it 
is acceptable to have another arrangement in Which, even in 
the case Where a belt return of the continuously variable 
transmission 42 is determined When the vehicle speed V has 
become equal to or loWer than the threshold value Vref, the 
CVTECU 60 repeatedly performs the control to cause the 
hydraulic actuator 44 to have the intermediate pressure P2 by 
setting the duty DS2 of the duty solenoid 104 based on the 
input torque Tin and the oil temperature Toil and the closing 
control, in accordance With the running and the stopping of 
the vehicle, like in the case Where a belt return of the continu 
ously variable transmission 42 is not determined. 
[0046] Next, the correspondence relationships betWeen the 
principal elements described in the exemplary embodiments 
and the principal elements of the present invention described 
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in the section of the Summary of the Invention Will be 
explained. In the present embodiment, the transmission 
device 40 is a non-limiting example of the “transmission 
device”. The belt type continuously variable transmission 42 
is a non-limiting example of the “continuously variable trans 
mission”. The duty solenoid 102, the duty solenoid 104, the 
?rst ?oW rate control valve 110, and the second ?oW rate 
control valve 120 that are included in the hydraulic circuit 50 
are a non-limiting example of the “?uid supplying and dis 
charging unit”. The CVTECU 60 that performs, in the case 
Where a belt return of the continuously variable transmission 
42 is not determined When the vehicle speed V has become 
equal to or loWer than the threshold value Vref, the hydraulic 
pressure control routine shoWn in FIG. 3 by repeatedly exer 
cising the control to cause the hydraulic actuator 44 to have 
the intermediate pressure P2 by setting the duty DS2 of the 
duty solenoid 104 based on the input torque Tin and the oil 
temperature Toil and the closing control, in accordance With 
the running and the stopping of the vehicle are a non-limiting 
example of the “control unit”. The duty solenoid 104 is a 
non-limiting example of the “discharging solenoid valve”. In 
this situation, the “continuously variable transmission” is not 
limited to the belt type continuously variable transmission 42. 
It is acceptable to use any other type of continuously variable 
transmission. The “?uid supplying and discharging unit” is 
not limited to the duty solenoid 102, the duty solenoid 104, 
the ?rst ?oW rate control valve 110, and the second ?oW rate 
control valve 120 that are included in the hydraulic circuit 50. 
It is acceptable to use any other device as long as the device is 
operable to supply and discharge a Working ?uid to and from 
a Working ?uid chamber in a continuously variable transmis 
sion that is installed in a vehicle and that is shifted up by 
supplying the Working ?uid to the Working ?uid chamber and 
that is shifted doWn by discharging the Working ?uid from the 
Working ?uid chamber. The “control unit” is not limited to the 
CVTECU 60. It is acceptable to have another arrangement in 
Which the CVTECU 60, the engine ECU 26, and the main 
ECU 80 are integrally structured. It is acceptable to have yet 
another arrangement in Which the CVTECU 60 is con?gured 
With a plurality of electronic control units. The “control unit” 
does not necessarily have to be con?gured such that, in the 
case Where a belt return of the continuously variable trans 
mission 42 is not determined When the vehicle speed V has 
become equal to or loWer than the threshold value Vref, the 
control unit repeatedly performs the control to cause the 
hydraulic actuator 44 to have the intermediate pressure P2 by 
setting the duty DS2 of the duty solenoid 104 based on the 
input torque Tin and the oil temperature Toil and the closing 
control, in accordance With the running and the stopping of 
the vehicle. For example, it is acceptable to con?gure the 
control unit so as to perform control to cause the hydraulic 
actuator 44 to have the intermediate pressure P2 at all times, 
regardless of the running and the stopping of the vehicle. As 
another example, it is acceptable to con?gure the control unit 
so as to set the duty DS2 of the duty solenoid 104 regardless 
of the input torque Tin and the oil temperature Toil, While 
performing the control to cause the hydraulic actuator 44 to 
have the intermediate pressure P2. As yet another example, it 
is acceptable to con?gure the control unit so as to perform the 
control to cause the hydraulic actuator 44 to have the inter 
mediate pressure P2, even if a belt return of the continuously 
variable transmission 42 is determined When the vehicle 
speedV has become equal to or loWer than the threshold value 
Vref. In other Words, it is acceptable to con?gure the control 
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unit in any Way as long as the it is operable to control the ?uid 
supplying and discharging unit in such a manner that, While 
the vehicle is in a loW-speed state in Which the vehicle speed 
is equal to or loWer than the predetermined speed, the pres sure 
of the Working ?uid in the Working ?uid chamber is at an 
intermediate pres sure that is loWer than the pres sure When the 
vehicle speed has reached the predetermined speed and is 
higher than the pressure When the Working ?uid has com 
pletely been discharged from the Working ?uid chamber. 
Note that the correspondence relationship betWeen the prin 
cipal elements described in the exemplary embodiments and 
the principal elements of the present invention described in 
the section of the Summary of the Invention is an example 
used for speci?cally explaining the preferred embodiment of 
the present invention described in the section of the Summary 
of the Invention through the exemplary embodiments. Thus, 
the elements of the present invention described in the section 
of the Summary of the Invention are not limited by the 
description of the correspondence relationship. In other 
Words, the present invention described in the section of the 
Summary of the Invention should be interpreted based on the 
description in the same section. The exemplary embodiments 
merely serve as speci?c examples of the invention described 
in the section of the Summary of the Invention. 
[0047] The preferred embodiment of the present invention 
has been explained above through the exemplary embodi 
ments; hoWever, the present invention is not at all limited to 
the exemplary embodiments described above. Needless to 
say, the present invention can be carried out in other various 
modes Without departing from the gist of the present inven 
tion. 

What is claimed is: 
1. A transmission device comprising: 
a continuously variable transmission that is installed in a 

vehicle and that is shifted up by supplying a Working 
?uid to a Working ?uid chamber and that is shifted doWn 
by discharging the Working ?uid from the Working ?uid 
chamber; 

a ?uid supplying and discharging unit that supplies and 
discharges the Working ?uid to and from the Working 
?uid chamber; and 

a control unit that controls the ?uid supplying and dis 
charging unit such that, While the vehicle is in a loW 
speed state in Which a speed of the vehicle is equal to or 
loWer than a predetermined speed, a pressure of the 
Working ?uid in the Working ?uid chamber is at an 
intermediate pressure that is loWer than a pressure When 
the speed of the vehicle has reached the predetermined 
speed and that is higher than a pressure When the Work 
ing ?uid has been completely discharged from the Work 
ing ?uid chamber. 

2. The transmission device according to claim 1, Wherein 
the control unit controls the ?uid supplying and discharg 

ing unit such that, While the vehicle is running in the 
loW-speed state, the pressure of the Working ?uid in the 
Working ?uid chamber is reduced by discharging the 
Working ?uid from the Working ?uid chamber. 

3. The transmission device according to claim 2, Wherein 
the ?uid supplying and discharging unit includes a dis 

charging solenoid valve that functions in such a manner 
that the higher a duty ratio of an electric current applied 
thereto is, the more the discharging solenoid valve facili 
tates the discharging of the Working ?uid from the Work 
ing ?uid chamber, and 
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the control unit controls the ?uid supplying and discharg 
ing unit such that, While the vehicle is in the loW-speed 
state, the electric current is applied to the discharging 
solenoid valve in such a manner that the larger a torque 
input to the continuously variable transmission is, the 
smaller the duty ratio is. 

4. The transmission device according to claim 3, Wherein 
the control unit controls the ?uid supplying and discharg 

ing unit such that, in a case Where a gear ratio of the 
continuously variable transmission is determined to be a 
maximum reduction ratio When the vehicle has come 
into the loW-speed state, the Working ?uid is discharged 
from the Working ?uid chamber regardless of the pres 
sure of the Working ?uid in the Working ?uid chamber. 

5. The transmission device according to claim 2, Wherein 
the ?uid supplying and discharging unit includes a dis 

charging solenoid valve that functions in such a manner 
that the higher a duty ratio of an electric current applied 
thereto is, the more the discharging solenoid valve facili 
tates the discharging of the Working ?uid from the Work 
ing ?uid chamber, and 

the control unit controls the ?uid supplying and discharg 
ing unit such that, While the vehicle is in the loW-speed 
state, the electric current is applied to the discharging 
solenoid valve in such a manner that the higher a tem 
perature of the Working ?uid is, the smaller the duty ratio 
is. 

6. The transmission device according to claim 2, Wherein 
the control unit controls the ?uid supplying and discharg 

ing unit such that, in a case Where a gear ratio of the 
continuously variable transmission is determined to be a 
maximum reduction ratio When the vehicle has come 
into the loW-speed state, the Working ?uid is discharged 
from the Working ?uid chamber regardless of the pres 
sure of the Working ?uid in the Working ?uid chamber. 

7. The transmission device according to claim 1, Wherein 
the ?uid supplying and discharging unit includes a dis 

charging solenoid valve that functions in such a manner 
that the higher a duty ratio of an electric current applied 
thereto is, the more the discharging solenoid valve facili 
tates the discharging of the Working ?uid from the Work 
ing ?uid chamber, and 

the control unit controls the ?uid supplying and discharg 
ing unit such that, While the vehicle is in the loW-speed 
state, the electric current is applied to the discharging 
solenoid valve in such a manner that the larger a torque 
input to the continuously variable transmission is, the 
smaller the duty ratio is. 

8. The transmission device according to claim 7, Wherein 
the control unit controls the ?uid supplying and discharg 

ing unit such that, in a case Where a gear ratio of the 
continuously variable transmission is determined to be a 
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maximum reduction ratio When the vehicle has come 
into the loW-speed state, the Working ?uid is discharged 
from the Working ?uid chamber regardless of the pres 
sure of the Working ?uid in the Working ?uid chamber. 

9. The transmission device according to claim 1, Wherein 

the ?uid supplying and discharging unit includes a dis 
charging solenoid valve that functions in such a manner 
that the higher a duty ratio of an electric current applied 
thereto is, the more the discharging solenoid valve facili 
tates the discharging of the Working ?uid from the Work 
ing ?uid chamber, and 

the control unit controls the ?uid supplying and discharg 
ing unit such that, While the vehicle is in the loW-speed 
state, the electric current is applied to the discharging 
solenoid valve in such a manner that the higher a tem 
perature of the Working ?uid is, the smaller the duty ratio 
is. 

10. The transmission device according to claim 9, Wherein 
the control unit controls the ?uid supplying and discharg 

ing unit such that, in a case Where a gear ratio of the 
continuously variable transmission is determined to be a 
maximum reduction ratio When the vehicle has come 
into the loW-speed state, the Working ?uid is discharged 
from the Working ?uid chamber regardless of the pres 
sure of the Working ?uid in the Working ?uid chamber. 

11. The transmission device according to claim 1, Wherein 
the control unit controls the ?uid supplying and discharg 

ing unit such that, in a case Where a gear ratio of the 
continuously variable transmission is determined to be a 
maximum reduction ratio When the vehicle has come 
into the loW-speed state, the Working ?uid is discharged 
from the Working ?uid chamber regardless of the pres 
sure of the Working ?uid in the Working ?uid chamber. 

12. A control method for a continuously variable transmis 
sion that is installed in a vehicle and that is shifted up by 
supplying a Working ?uid to a Working ?uid chamber and that 
is shifted doWn by discharging the Working ?uid from the 
Working ?uid chamber, the control method comprising: 

controlling supply and discharge of the Working ?uid to 
and from the Working ?uid chamber such that, While the 
vehicle is in a loW-speed state in Which a speed of the 
vehicle is equal to or loWer than a predetermined speed, 
a pressure of the Working ?uid in the Working ?uid 
chamber is at an intermediate pres sure that is loWer than 
a pressure When the speed of the vehicle has reached the 
predetermined speed and that is higher than a pressure 
When the Working ?uid has completely been discharged 
from the Working ?uid chamber. 

* * * * * 


